Summary. A family is presented in which Hb Lepore Boston was found in six individuals over three generations. The gene must have had its origin either in Java (Indonesia) or in what is now the Federal Republic of Germany. The haemoglobin was characterized by amino-acid analysis of the six tryptic peptides that have a different composition in the /-and the 3-chain. The ratio of glycine to alanine in position 136 of the fetal haemoglobin, which was somewhat raised in the Hb Lepore carriers, averaged 31:69.
In addition an elliptocytosis gene was found, which was inherited independently from Hb Lepore; the simultaneous presence of elliptocytosis in three family members did not seem to aggravate the mild anaemia caused by Hb Lepore.
The Lepore haemoglobins are interesting from a molecular-, clinical-, and population-genetical point of view. Structurally they are characterized by the presence of globin chains which are fusion products of 8-and ,8-chains . These 83/-chains seem to be the result of unequal crossing-over between the closely linked 3-and /3-genes (Baglioni, 1962) . Three different types of Hb Lepore are known, which differ in the position of the crossing-over. The regions of 3/3 fusion in Hb Lepore Hollandia, Hb Lepore Baltimore, and Hb Lepore Boston are located between residues 22 and 50, 50 and 86, and 87 and 116, respectively. Hb Lepore Hollandia is rather common among the Papuans of New Guinea (Barnabas and Muller, 1962) . Hb Lepore Baltimore has been characterized once in a North American negro (Ostertag and Smith, 1969) . Hb Lepore Boston is rather wide spread in middle-and eastern-Mediterranean populations (Fessas, Stamatoyannoupoulos, and Karaklis, 1962; Quattrin, 1967; Duma et al, 1968) and is also present in Jamaican negroes (Ahern et al, 1972) . Definite biochemical characterization of the 3/-chain of Hb Lepore Boston has only been performed in some individuals of Italian ancestry (Baglioni, 1965; Labie, Schroeder, and Huisman, 1966; Baglioni and Ventruto, 1968) , in three Jamaican negro families (de Jong, 1969; Ahern et al, 1972) , in two Macedonians (L. F. Bernini, personal communication) , and in a case from Greece (Baglioni and Ventruto, 1968) . We now report the finding and characterization of Hb Lepore Boston in a Dutch family of Indonesian and German ancestry. This family possessed in addition a gene for hereditary elliptocytosis, which provided the opportunity to study the interaction between Hb Lepore and elliptocytosis.
Methods
Haematological data were obtained using standard methods. Starch gel electrophoresis of haemolysates was carried out in Tris-EDTA-borate buffer, pH 8-9 (Smithies, 1965) . Fetal haemoglobin was estimated using the alkali-denaturation procedure of Singer, Chernoff, and Singer (1951) . Quantitation of Hb Lepore and Hb A2 was done on DEAE-cellulose columns according to the method of Bernini (1969) . The methods for the structural characterization of Hb Lepore were the same as described previously (de Jong, Bemini, and Khan, 1971) and comprised the isolation of pure Hb Lepore, conversion to globin, separation of a-and Spl-chains, aminoethylation and tryptic digestion, peptide mapping, and amino-acid analyses of tryptic peptides. the carriers of Hb Lepore by amino-acid analysis of the C-terminal cyanogen bromide fragment of the y-chains .
Results
The index case (III.7, Fig. 1 ) was first seen at the age of 7 because of a fever of unknown but possibly viral origin. On physical and laboratory exalination the only abnormality was a mild anaemia. After recovery from the fever the mild anaemia persisted (iron was administered without success) and was analysed in greater detail. This analysis showed: Hb 10O5 g/100 ml., haematocrit 36%, red cells 4-4 x 1064dul., white cells 2300/,ul. with normal differential count, platelets 150000/,ul., sedimentation rate 2 mm/hour, total bilirubin 0-6 mg/100 ml. (conjugated 0-1 mg/100 ml.), free serum iron 178 ,Lg/1O0 ml., latent iron binding capacity 158 ,ug/100 ml. (saturation 53%). The morphology of the red cells was reported abnormal with anisocytosis and some basophil stippling. The direct Coombs test was negative. The osmotic resistance of the red cells was slightly increased. The bone marrow was somewhat hypoplastic with a mild iron deficiency. The examination of the urine gave normal results.
Following the finding of an abnormal haemoglobin, migrating in the position of HbS, more detailed studies were performed on the blood of the Characterization of the abnormal haemoglobin. The abnormal haemoglobin was isolated from the blood of the propositus. The peptide map of the aminoethylated non-a chain showed the presence of the typical 8-chain peptides T2, T3, T5, and T10 and the typical s-chain peptides T12b and T13; the other peptides are common to both the f-and 8-chains. Amino-acid analyses of these peptides showed also the characteristic 8-like composition up to T10, and a f-like composition from T12b onward (Table II) . This proves that the non-a chain is a 8Sp fusion product in which the crossingover is located between residues 87 in T10 and 116 in T12b, characteristic of Hb Lepore Boston.
Since the discovery by Schroeder et al (1968) of the multiplicity of the human y-chain genes, considerable attention has been given to the proportion of the two types of y-chain, Ay and Gy, in different haematological conditions (Huisman et al, 1974) . We therefore determined the Ay :Gy ratio in the fetal haemoglobin which is present in low amounts (3-4%) in the carriers of Hb Lepore. This ratio is estimated from the amino-acid analysis of peptide yCB3, which is the C-terminal fragment of the ychain obtained after treatment with cyanogen bromide. The only difference betweenAy andGy is the presence of alanine in position 136 of the A.y-chain, where Gy has glycine. Careful analysis of the amounts of glycine and alanine in peptide yCB3 therefore enables the ratio of Ay and Gy in the total y-chain pool to be determined. The results are given in Table I .
Discussion
The haematological findings of heterozygotes for Hb Lepore Boston and /-thalassaemia are closely comparable (Weatherall and Clegg, 1972) Bernini (1974, personal communication) and Baglioni and Ventruto (1968) .
The geographic origin of the cases of Hb Lepore from Cyprus (Beaven et al, 1964) , Rumania (Rowley, Barnes, and Williams, 1969) , and Iran (Rahbar, Golban-Moghadam, and Saoodi, 1974) 
